Phosphatidylinositol-3,4,5-trisphosphate regulates the formation of the basolateral plasma membrane in epithelial cells.
Polarity is a central feature of eukaryotic cells and phosphatidylinositol 3,4,5-trisphosphate (PtdIns(3,4,5)P3) has a central role in the polarization of neurons and chemotaxing cells. In polarized epithelial cells, PtdIns(3,4,5)P3 is stably localized at the basolateral plasma membrane, but excluded from the apical plasma membrane, as shown by localization of GFP fused to the PtdIns(3,4,5)P3-binding pleckstrin-homology domain of Akt (GFP-PH-Akt), a fusion protein that indicates the location of PtdIns(3,4,5)P3. Here, we ectopically inserted exogenous PtdIns(3,4,5)P3 into the apical plasma membrane of polarized Madin-Darby canine kidney (MDCK) cells. Within 5 min many cells formed protrusions that extended above the apical surface. These protrusions contained basolateral plasma membrane proteins and excluded apical proteins, indicating that their plasma membrane was transformed from apical to basolateral. Addition of PtdIns(3,4,5)P3 to the basolateral surface of MDCK cells grown as cysts caused basolateral protrusions. MDCK cells grown in the presence of a phosphatidylinositol 3-kinase inhibitor had abnormally short lateral surfaces, indicating that PtdIns(3,4,5)P3 regulates the formation of the basolateral surface.